& 04-1 1-22^7 :0G.'PM; 



; 0465802491 



# 4/ 82 



Japanese Patent Laid-open No, 139844/1997 
Japanese Patent Laid-Open Date: May 27, 1997 
Japanese Patent Application No. 321211/1995 
Japanese Patent Application Date: November 15, 1995 
Title of the Invention: Digital Copying Machine 
Applicant: Ricoh Co., Ltd. 



1 



04-1 1 -2 2;. 7;0G,;PM; 



; 0 4658 0249 1 



# 5/ 82 



[Abstract] 

[Problem] To detect dust and the like as noise of an 
image and remove it from the image. 

(Solving Means] There are provided a plurality of 
image reading means for reading an original being 
transferred and then an output signal from the image 
reading means is converted into a digital image 
signal. An output signal PAl of a first reading 
image sensor for reading an original image is 
delayed at 730 while transferring the original, it 
is compared at 740 with an output dbi of (a 
plurality of) second reading image sensors, an image 
noise is detected in reference to the result and 
then the dust on the original is detected as image 
noise . 
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[What is Claimed Is] 
[Claim 1] 

A digital copying machine comprising means for 
converting an original image into a concentration 
signal by applying image reading means; converting 
means for converting the concentration signal 
converted by the converting means into a digital 
image signal; and image forming means for writing 
the digital image signal converted by the converting 
means onto a photosensitive member, characterized in 
that there are provided transferring means for 
transferring a sheet-like original; a plurality of 
image reading means for reading an original being 
transferred; converting means for converting an 
output signal from the image reading means into a 
digital image signal; delay means for delaying an 
output signal from the converting means; comparing 
means for comparing a plurality of digital image 
signals; and detecting means for detecting an image 
noise* 
[Claim 2 ] 

A digital copying machine comprising means for 
converting an original image into a concentration 
signal by applying image reading means; converting 
means for converting the concentration signal 
converted by the converting means into a digital 
image signal; and image forming means for writing 
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the digital image signal converted by the converting 
means onto a photosensitive member, characterized in 
that there are provided transferring means for 
transferring a sheet-like original; a plurality of 
image reading means for reading an original being 
transferred; converting means for converting an 
output signal from the image reading means into a 
digital image signal; delay means for delaying an 
output signal from the converting means; comparing 
means for comparing a plurality of digital image 
signals; detecting means for detecting image noise; 
and display means for displaying the detected noise. 
[Claim 3 ] 

The digital copying machine according to claim 
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A digital copying machine comprising means for 
converting an original image into a concentration 
signal by applying image reading means; means for 
converting the concentration signal converted by the 
means into a digital image signal; and image forming 
means for writing the digital image signal converted 
by the means onto a photosensitive member, 
characterized in that there are provided 
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transferring means for transferring a sheet-like 
original; a. plurality of image reading means for 
reading an original being transferred; converting 
means for converting an output signal from the image 
reading means into a digital image signal; delay 
means for delaying an output signal from the 
converting means; comparing means for comparing a 
plurality of digital image signals; detecting means 
for detecting image noise; and removing means for 
removing the image noise. 
[Claim 5] 

A digital copying machine comprising means for 
converting an original image into a concentration 
signal by applying image reading means; means for 
converting the concentration signal converted by the 
means into a digital image signal; and image forming 
means for writing the digital image signal converted 
by the means onto a photosensitive member, 
characterized in that there are provided 
transferring means for transferring a sheet-like 
original; a plurality of image reading means for 
reading an original being transferred; converting 
means for converting an output signal from the image 
reading means into a digital image signal; delay 
means for delaying an output signal from the 
converting means; comparing means for comparing a 
plurality of digital image signals; detecting means 
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for detecting image noise; removing means for 
removing the image noise; and changing-over means 
for changing over the image signal. 
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[0027] 

Then, referring to Fig. 8, there will be 
described signal processing after the data is read 
by the CCDs 9. The original images focused on the 
first CCD 9a and a second CCD 9b are converted into 
an analogue electrical signal and each of them is 
outputted in synchronous with a clock outputted from 
a synchronization control circuit 105 and further 
amplified by image amplification circuits (AMP) 101a # 
101b. The amplified analogue electrical signal is 
converted into a multi-value digital image signal by 
A/D converter ( ana 1 ogue / d i g i t a 1 conversion) circuits 
102a, 102b and sent to an image noise detecting 
circuit, At an image noise detecting circuit 110, 
data in the first CCD 9a read in advance is delayed 
and set to become data read by the second CCD 9b and 
data of the same position as that of the original, 
thereafter both data are compared and dust or stains 
on the original transferred are detected, 
[0029] 

Next, the image noise detecting circuit 110 
will be described. As shown in Fig. 10, the image 
noise detecting circuit 100 is constituted by binary 
processing A71Q, B720 for binarizing each of outputs 
of the CCD 9a and CCD 9b; data delay 730 for 
delaying image data binarized through a binarization 
process A710 for aligning phase differences of the 
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CCD 9a and CCD 9b; and noise detection 740 for 
comparing the image data delayed by the data delay 
730 with the image data binarized by a binarization 
process B720 to detect noise on the read image data. 
Then, each of the segments will be described in 
detail as follows. 
[0030] 

At first, the binarization processes A710 and 
B720 will be described. As shown in Fig. 11, the 
binarization processes A710 and B720 are constituted 
by comparators 711 and 721, respectively. Operation 
will be described also in reference to Fig. 12, To 
input terminals A of the comparators 711 and 721 are 
inputted image data D A 1 and DB1 converted into 
multi-values by A/D converters 102a and 102b, 
respectively. Then, when thresh data for 
binarization is set by a reading control circuit 106 
and inputted to the input terminals B , to the output 
terminals A>B of the comparators 711 and 721 are 
ou tpu 1 1 ed 

a high level signal D A 2 if the image data > the 
thresh data, and 

a low level signal DB2 if the image data < the 
thresh data 

in response to a value relation between the image 
data DAI and DB1 and the thresh data. 



8 



* 04-1 1 -22 :, 7:0 0?M; ; 0465802491 # 12/ 82 



[ 0 0 3 2 J 

Fig. 13 is a view for illustrating one example 
of processing when dust is acknowledged. When dust 
is acknowledged, processing is carried out such that 
as shown in Fig. 13, the dust is replaced with white 
data by masking black data through a noise reduction 
750 (to be described later). Accordingly, when 
binarization is carried out at a high concentration 
location, if an image concentration is just near a 
level of thresh data, 2 bits from the lower digit 1 
of 8 bits may cause disturbance in reading in multi- 
value reading level even if the same image is read 
and the data may not match with each other, so that 
it is sometimes found that the binarization process 
results with the binarization processes A7 10 and 
B720 are different from each other* In this case, it 
is determined that a concentration difference has 
occurred due to dust, the data is masked and 
replaced with white, so there occurs a disadvantage 
that a blank is generated. However, when the data is 
binarized at a low concentration location, no blank 
appears because its original image concentration is 
low even if the data is erroneously acknowledged and 
masked. 

[0035] 

Next, noise detection 740 will be described. As 
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shown in Fig. 16, the noise detection 740 is 
constituted by an exclusive OR gate {EX-OR) 741 and 
an inverter gate (INV) 742. Fig. 17 will also be 
referred to for explanation. The noise detection 740 
discriminates the presence or absence of noise due 
to dust or the like on the image in response to 
whether or not the image data read by the two CCD 9a 
and CCD 9b match with each other. The image data DB2 
binarized through the binarization process B720 is 
inputted as one of the inputs of the EX-OR 741, and 
as the other input is inputted image data D A 3 in 
which the image data D A 2 binarized through the 
binarization process A710 is delayed at the data 
delay 7 3 0 to align its phase with that of D B 2 . 
[0036] 

Accordingly, since dust or the like adhered to 
the original and transferred by it is adhered again 
to a contact glass 66 and stop there and the dust is 
completely read, the DA3 and DA 2 must match with 
each other as long as the outputs from the two CCD 
9a and CCD 9b are not different from each other, so 
that if they are normal, a high level signal is 
outputted at an output terminal. Conversely, when 
the dust or the like is present, the output becomes 
a different value, so that D A 3 and D.B2 do not match 
with each other and a low level signal is outputted, 
and then the presence or absence of the dust can be 
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detected through this output signal. Then, further, 
since this signal is inputted to the INV 742 and its 
inverting state is attained, a noise detecting 
signal Dn becomes a high level signal if it is 
normal, and in turn if it is not normal, the noise 
detecting signal Dn becomes a low level signal. The 
image noise detecting signal Dn obtained by the 
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so that the image data DB1 inputted to the other 
input terminal is outputted as it is to the output 
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terminals of the AND gates 751 to 758." In turn, when 
it is determined through the noise detection 740 
that it is abnormal due to dust or the like, the 
noise signal Dn becomes a low level, so that all the 
outputs of the AND gates 751 to 758 become a low 
level (=0; white), regardless of inputs. Accordingly, 
a black stripe caused by the dust or the like is 
eliminated and the image data DB3 is outputted. 
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Fig . 8 : 

102a: A/D conversion 

102b: A/D conversion 

103: Shading correction circuit 

104: Image processing circuit 

106: Reading control circuit 

WIWi & & y # Synchronizing clock 
IrH^$!I^IIhI?& Synchronizing control circuit 

110; Image noise detecting circuit 

302: System control device 

600: Operating device 

601: Operation control circuit 

602: Operation panel 
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Fig. 10 
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